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Improved Assembly and Disassembly Method, System and Component 

Technical Field 

This invention relates to improved assembly and disassembly. The practical focus on the 
invention is on an improved system for use in conjunction with computer assembly and 
5 disassembly. However, the scope of the invention is not necessarily limited to this situation. 

Background Art 

Assembly is a process of joining components, often in an ordered sequence and dictated by a 
known set of steps. Likewise, disassembly often requires an ordered sequence. 

Traditionally, the art of assembly or disassembly depends on a procedure or plan. In the 
10 simplest form, the assembly plan may be in the memory of a human assembler. Slightly more 
complex assemblies may require written instructions. More sophisticated assembly may 
require a detailed formal protocol, with each step in the assembly mapped out in detail, and 
using computer programs to control robotic installation. 

Whether the assembly is simple, complex or sophisticated, and whether the assembled article is 
15 a simple toy, a piece of furniture or an automotive vehicle, for example, it is required that the 
components and sub-assemblies are in the correct spatial position and have the correct position 
relative to other components, sub-assemblies and to the assembly itself. 

Background of the Invention 

It is an object of the present invention to facilitate assembly and/or disassembly and preferably 
20 to facilitate one or more of the following: 

(a) control of assembly and/or disassembly by computer program; 

(b) understanding of the relationship between the components; 

(c) control of servicing by computer program; 

(d) control of inventory; 
25 (e) quality assurance; and 

(f) provision of alternate pathways to assembly and/or disassembly. 

In a first aspect, this invention provides a method for assembling a component in an assembly, 
the method comprising the steps of: 

1 



positioning the component in the assembly in accordance with a proposed position in 
the assembly; 

sensing that the component is in its correct spatial position in the assembly by use of 
sensing means capable of sensing spatial relationship and/or connection of the 
5 component in relation to the assembly; and 

communicating information regarding the sensed spatial relationship and/or connection 
to information processing means. 

In a second aspect, this invention provides a method for disassembling a component from an 
assembly, the method comprising the steps of: 

10 removing the component from its position in the assembly; 

sensing that the component has been removed from its position in the assembly using 
sensing means capable of sensing spatial relationship and/or connection of the 
component in relation to the assembly; and 

communicating information regarding the sensed spatial relationship and/or connection 
15 to information processing means. 

In a third aspect, this invention provides a method for assembling a component in an assembly 
in a chosen sequence, the method comprising the steps of: 

selecting or identifying the component; 

comparing the selected or identified component with information which correlates that 
20 component with sequence of assembly; 

positioning the component in the assembly in accordance with the sequence of 
assembly; 

sensing that the component is in its correct spatial position in the assembly by use of 
sensing means capable of sensing spatial relationship and/or connection of the 
25 component in relation to the assembly; and 

communicating information regarding the sensed spatial relationship and/or connection 
to information processing means. 

In a fourth aspect, this invention provides a method for disassembling a component from an 
assembly in a chosen sequence, the method comprising the steps of: 
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selecting or identifying the component; 

comparing the selected or identified component with information which correlates that 
component with sequence of disassembly; 

removing the component from the assembly in accordance with the sequence of 
5 disassembly; 

sensing that the component has been removed from the assembly using sensing means 
capable of sensing spatial relationship and/or connection of the component in relation to 
the assembly; and 

communicating information regarding the sensed spatial relationship and/or connection 
10 to information processing means. 

Further, this invention provides a component for an assembly, the component being associated 
with: 

a sensing means capable of sensing spatial relationship and/or connection of the 
component in relation to the assembly; and 

15 means for communicating information regarding the sensed spatial relationship and/or 

connection of the component to information processing means. 

This invention also provides an improved assembly system which comprises: 

the component of the invention; and 

information processing means for processing information communicated by the 
20 communication means. 

The various aspects of the invention may be suitable for a wide range of uses, ranging from 
simple to complex to sophisticated systems. Preferably, however, the invention is used for 
complex or sophisticated assemblies. 

The assembly may be of any suitable type. Mentioned by way of example are building 
25 assemblies (including doors, windows, walls, etc), automotive vehicle assemblies and vehicle 
sub-assemblies, such as sound system installations, and aerospace assemblies. These are 
merely a small sample of the wide range of assemblies for which the invention may be suitable. 

The sensing means may be associated with every component in the assembly or with one or 
some only of those components. The sensing means may be chosen from any suitable sensing 
30 means. Some non-limiting examples are Hall Effect sensors, microswitches, optical fibre 
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connections, optical sensors, capacitance detectors, radio frequency identification, proximity 
switches, electronic strain gauges and magnetic proximity detectors. By way of another 
example, the sensing means may involve a contact switch, i.e. connection of the component to 
an earthed circuit when the component is in place in. the assembly. Movement of the 
5 component out of place (to a selected extent) can break the earth connection and signal lack of 
displacement, removal or improper positioning. 

The sensing means may have more than one function. It may also form part of a fastener, to 
fasten the component to the assembly. The fastener may be a fastener disclosed by any of the 
following patent applications, the contents of which are imported herein by reference: 

10 International Patent Application No. PCT/AU99/00185 (Fixing and Release Systems), 
International Patent Application No. PCT/AU03/00759 (Further Improvements in Fixing and 
Release Systems), International Patent Application No. PCT/AU03/00933 (Improvements in 
Assembly and Disassembly), International Patent Application No. PCT/AU03/001539 (Bolt 
Assembly) and International Patent Application No. PCT/AU2004/000371 (Fastener for Air 

1 5 Bags and Other Uses). 

There may be more that one sensing means per component. In this case, one sensing means 
may have the same or a different function from another. For example, a component having a 
square perimeter may have a first sensing means for sensing proximity of a corner of the 
component to the assembly. A second sensing means may sense proximity of an edge of the 
20 perimeter, not being located at a corner, to the assembly. 

In addition to the spatial position/connection sensing means, the invention may include sensing 
means for other purposes, or the spatial position/connection sensing means may be capable of 
sensing other information in addition to spatial position/connection. For example, it may be 
desirable to sense the presence or absence of another component or element. It may be 
25 desirable to sense the identity of a component, so that it can be detected whether the component 
is a genuine component or not. It may be desirable to sense whether fasteners are locked or 
unlocked. These functions may be carried out by the sensing means in the method, system and 
component of the invention or by separate sensors. 

The sensing means may sense the spatial relationship of the component to an element in the 
30 assembly or proposed assembly. The element may be another component in the assembly or it 
may be something else, for example something related to the environment in which the 
assembly is to be inserted or used. As an example, if the assembly is to be placed in a frame or 
contained in a casing, the element may be all or a portion of that frame or casing. 

The communication means may be any suitable means. Preferably, the communication means 
35 involves a computerised network. 
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The communications means may involve electrical, data and/or optical connections at relevant 
positions on the components of the assembly. Networking may involve hard wiring or wireless 
connection, using any suitable method. 

The information processing means is preferably a computer which translates the information 
5 received via the communication means into a user-friendly form which is capable of display on 
the information display means (if present). The information display means is preferably a 
screen of suitable type, such as a liquid crystal display (LCD) screen, for example. The 
information display means is preferably included when the invention is intended for use by 
humans. 

10 Identification of a component may be desirable for some aspects of the invention. Identification 
means may include a serial number, a bar code, a radio frequency identification or any other 
suitable means. 

As indicated above, the invention has wide applicability. An example of how the system of the 
invention can be employed is briefly described below in connection with the drawings, some of 
15 which are based on drawings in International Patent Application No. PCT/AU03/00759. 

Brief Description of the Drawings 

The invention will be further illustrated by reference to the accompanying drawings. The 
drawings show, inter alia, how the components in an assembly can relate to each other and how 
they can be assembled in two different forms to result in different types of assembly. The 
20 embodiments in the drawings are not limiting on the scope of the invention. 

In the accompanying drawings: 

Figure 1 shows in plan view six different components, which happen to be identical in 
this drawing; 

Figure 2 shows in perspective view an assembly formed by the components in Figure 1, 
25 the assembly in this case being a cube; 

Figure 3 shows the same six components of Figure 1 after forming into a different 
assembly, being a channel; 

Figure 4 is a front elevation of an assembly being a vehicle dashboard facia; 
Figure 5 is a side elevation of a fastener including sensing means; 
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Figure 6 is a cross-sectional view of the facia of Figure 4, taken along the lines 6-6 in 
Figure 4; 

Figure 7 is a schematic diagram showing a plurality of the fasteners of Figure 5 
connected by a multi-drop communications and power feed bus and controlled by a 
5 common control unit; 

Figure 8 is a schematic diagram which is an alternate to that in Figure 7, showing a 
plurality of the fasteners of Figure 5 connected by a multi-drop RS-485 network and 
separate power feed bus and controlled by a computer via a RS-232 to RS-485 
converter; 

10 Figure 9 is a front perspective view of an assembly being an aircraft instrumentation 

panel; 

Figure 10 shows the assembly of Figure 9 with an instrument released from the panel; 

Figure 1 1 is a rear perspective view of the released assembly of Figure 10; 

Figure 12 is a top plan view of a ring clip fastener in the locked state, suitable for use 
15 with the aircraft instrumentation panel of Figures 9 to 1 1 ; 

Figure 13 is a side sectional view of the ring clip fastener of Figure 12, in the locked 
state; 

Figure 14 is a top plan view of the fastener of Figures 12 and 13, but in the unlocked 
state; 

20 Figure 15 is a cross-sectional view of the ring clip fastener of Figure 14 in the unlocked 

state and is useful for comparison with Figure 13; 

Figure 16 is a top plan view of an alternate fastener which could be used in the 
assembly of Figure 9; 

Figure 17 is a cross-sectional view of the fastener of Figure 16 in the locked state; 

25 Figure 18 is the same cross-sectional view as that in Figure 17, but showing 

engagement of a peg; 

Figure 19 is a cross-sectional view of the fastener of Figure 16 in the unlocked state and 
is useful for comparison for Figure 18; and 
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Figure 20 is a schematic diagram of an instrumentation servicing procedure suitable for 
disassembly of the assembly in Figure 9, using the fasteners of Figures 12 to 15 or of 
Figures 16 to 19. 

Detailed Description of the Preferred Embodiment 

5 Referring first to Figure 1, there are shown six components 10, 12, 14, 16, 18 and 20. Each has 
a square perimeter with four sides 22, 24, 26 and 28 and four corners 30, 32, 34 and 36. 

Each component 10, 12, 14, 16, 18 and 20 has sensing means 38, 40, 42 and 44, one located at 
each of corners 30, 32, 34 and 36, respectively. Each component 10 (etc.) also has edge sensors 
46, 48, 50 and 52, located approximately in the centre of each of sides 22, 24, 26 and 28 
10 respectively. 

Located approximately in the centre of each component 10 (etc.) is a component identification 
means 54, 56, 58, 60, 62 and 64 respectively to identify each component. 

Using a first computer program, components 10, 12, 14, 16, 18 and 20 are assembled to form 
an assembly, cube 70 shown in Figure 2. The computer (not shown) recognises the identity of 

15 each component 10 (etc.) through an identification sensor which sends an enquiry to the 
identification means 54 (etc.). The computer compares the identity of the component 10 (etc.) 
with its data base which links identity with proposed position in the assembly 70. The 
components 10 (etc.) are positioned manually or robotically to the correct position in 
accordance with identity. The computer uses information relayed by the edge sensors 46, 48, 50 

20 and 52 and corner sensor 38, 40, 42 and 44 to ensure that the components 10 (etc.) are 
assembled in the desired configuration and with the desired tolerance of snug fit. 

The identification means 54 (etc.) may be any suitable identification means. A non-limiting 
example is a serial number or a barcode. This may be a unique number or code which is 
programmed into the component as part of the manufacturing process. 

25 It is to be appreciated that, although in the drawings the components are shown as being 
identical, they may in fact have special characteristics in use. For instance, component 12 may 
be a wall with windows, component 14 may be a wall with a door and component 10 may be a 
ceiling or roof, so that cube 70, as shown in Figure 2, forms a house. 

Components 10, 12, 14, 16, 18 and 20 may be used to form a different assembly, being channel 
30 72, shown in Figure 3. Once again, the computer, using a different program, identifies each 
individual component 10 (etc.) and employs the edge sensor 46 (etc.) and the corner sensors 38 
(etc.) in order to construct the desired assembly 72. 
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Because of the information conveyed by the edge sensors 46 (etc.) and the corner sensors 38 
(etc.), in the case of either the first or second program, the program can be designed so that the 
components 10 (etc.) are assembled in a strict hierarchy or sequence. The relationship of the 
assembly to an outside element, such as a street when the assembly 70 in Figure 2 is a house, 
5 may also be determined. This can be easily understood if one refers to the example where the 
assembly 70 in Figure 2 is a house. During assembly, component 20 is first laid down to form a 
floor, then components 12, 14, 16 and 18 are erected to form vertical walls. Component 10 
cannot be attached as the roof until components 12, 14, 16 and 18 are properly in place on floor 
20. The assembly 70 is constructed so that component 14 is closest to the street (not shown) 
10 and so that component 14 is parallel to the street. 

Referring now to Figures 4, 5 and 6, the vehicle dashboard 170 in Figures 4 and 6 contains a 
radio 172 held in facia 170 by one or more overhang fasteners 160 (refer Figure 5). One such 
overhang fastener 160 is just discernible in Figure 6 and is quite small. Fastener 160 is not 
easily accessible from the outside of vehicle dashboard 170. Fastener 160 can be addressed via 
15 a microprocessor or connection to a circuit board (not shown) and can be activated so as to 
release radio 172 from its position in fascia 170. 

Fastener 160 includes sensor 74 which senses whether fastener 160 is in the locked or unlocked 
position. As can be seen from Figure 6, dashboard assembly 170 includes component 
engagement sensor 76, for sensing whether the component, in this case radio 172, is in correct 
20 spatial position or is properly engaged in vehicle dashboard 170. 

A plurality of fasteners 160 may be involved in retaining radio 172 in position in dashboard 
170. The plurality of fasteners are individually addressable and may be connected by a multi- 
drop communications and power feed bus in the configuration shown conceptually in Figure 7. 
Any suitable number (n) of fasteners 160 may be integrated in this configuration, which is 
25 controlled by a common control unit and power feed 80. 

As a variation, as shown in Figure 8, fastener 160, again being individually addressable, may be 
connected by a multi-drop network 82 controlled by a computer 84, with a separate power 
supply 86. 

A vehicle dashboard 170 such as that represented in Figures 4 and 6 may be designed so that 
30 the components can be assembled or disassembled only by use of a computer program. In 
order to remove and replace radio 172, intelligent fasteners 160 are instructed to release so that 
the radio 172 can be removed and replaced. On dashboard 170 may be a trim facing 78 which 
must be removed before radio 72 can be removed. The trim facing 78 may be secured by more 
fasteners 160. In applying the method of the present invention, the computer program involved 
35 in the disassembly receives information as to whether trim facing 78 has been removed or not. 
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For this purpose, magnetic proximity sensors (not shown) are arranged around the perimeter of 
trim facing 78, either integrated with fasteners 160 or as separate devices. The proximity 
sensors convey information as to the proximity of each part of trim facing 78 to dashboard 170. 
The information is conveyed using the computer network and processed by the computer before 
5 being displayed on a screen for the computer operator. 

When the new radio 172 is installed and the trim facing 78 is reassembled, the computer 
program can check for correct spatial position of all components, including trim facing 78. If 
the new radio 172 includes identification means and if an identity sensor is included, the 
program can also check to see if a genuine replacement component has been used and report on 
10 that aspect. 

Reference is now made to Figures 9 to 11. Assembly 100 has a component being 
instrumentation panel 90 and a component being panel housing 92. Instrumentation panel 90 
includes various instruments (not shown) for the aircraft. Instrumentation panel 90 includes at 
least two fasteners 94 and a sensor 96 (refer Figure 11) for sensing whether or not 

15 instrumentation panel 90 is engaged with panel housing 92. Panel housing 92 includes fastener 
pegs 98 (refer Figure 10) for engagement in fasteners 94, as well as sensor 102, to sense 
whether instrumentation panel 90 is engaged with panel housing 92. Sensors 96 and 102 may 
together form sensing means in accordance with the invention to sense connection between 
panel housing 92 and instrumentation panel 90. Sensing may be by completion of an electrical 

20 circuit, or by use of a reed switch or other suitable means. 

Although Figures 10 and 11 show fastener peg 98 on panel housing 92 and fastener 94 as 
forming part of instrumentation panel 90, these components may be reversed. However, it may 
be more convenient to include fasteners 94 on instrumentation panel 90 since they may be 
connected to the electrical circuitry in instrumentation panel 90. 

25 As will be seen from Figure 11, panel housing 92 includes moulded panel receptacle 104, for 
snugly receiving instrumentation panel 90. 

Fastener 94 is shown in more detail in Figures 12 to 15. The ring clip fastener 94 illustrated in 
these Figures is particularly suitable for securing components to a panel as in Figures 9 to 11. 
Fastener 94 is shown in the locked state in Figures 12 and 13 as engaging fastener peg 98 and 
30 in Figures 14 and 15 after release of fastener peg 98. 

Fastener peg 98 includes groove 104. When peg 98 is pushed into fastener 94, arms 106 of bias 
spring 108 are pushed apart by ramp 1 10 on peg 98. Arms 106 snap fit into groove 104 to lock 
peg 98 in fastener 94. Thus instrumentation panel 90 can be mounted in panel housing 92 by 
simple manual pressure. 
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Included in fastener 94 is engagement sensor 112 which senses contact with base 114 of peg 
98. Engagement sensor 112 confirms engagement of peg 98 in fastener 94 and can 
communicate that information to a computer (not shown). 

As can be seen from Figure 12, fastener 94 includes a shape memory alloy (SMA) wire 1 16. As 
5 has been described in the patent specifications imported herein by reference, a shape memory 
alloy wire can be configured so that it contracts when activated. In the case of fastener 94, the 
shape memory alloy wire 116 is connected to terminals 118 which bear on arms 106 of bias 
spring 108. 

When appropriate energy is applied to SMA wire 116 - for example, electrical energy - and 
10 SMA wire 116 is heated to the necessary temperature, SMA wire 116 contracts as shown in 
Figure 14. Contraction of SMA wire 116 causes terminals 118 to move apart. Because 
terminals 118 bear on arms 106, those arms 106 are forced apart. Arms 106 move out of groove 
104, permitting release of peg 98. Engagement sensor 1 12 can report on the release of peg 98. 

Included in fastener 94 are sensors 120 which sense the locked status of fastener 94. When 
15 fastener 94 is in the unlocked state as shown in Figure 14, it will be seen that arms 106 contact 
sensors 120 and thus can complete a circuit or act as a reed switch so that sensors 120 can 
report on the locked or unlocked status of fastener 94. 

Reference is now made to Figures 16 to 19. These illustrate a stud fastener which can be 
substituted for the ring clip fastener of Figures 12 to 15. The stud fastener of Figures 16 to 19 
20 can be regarded as more robust and can carry a higher load compared to the ring fastener of the 
previous Figures. 

Peg 98 of Figure 10 is substituted by peg 98a shown in Figures 18 and 19. 

Fastener 130 of Figures 16 to 19 has a plurality of teeth 122 adapted to engage groove 104a in 
peg 98a. Teeth 122 are biased towards the locked position by tension spring 124. Tension 
25 spring 124 also served to keep teeth 122 in position. Peg 98a can be pushed into fastener 130. 
Ramp 110a on peg 98a will push against teeth 122 and against the tension of spring 124. As 
peg 98a is pushed into fastener 130, teeth 122 will spring back into groove 104a to lock peg 
98a into fastener 130. 

As in the fastener of Figures 12 to 15, fastener 130 includes engagement sensor 112. When 
30 contacted by base 114a of peg 98a, engagement sensor 112 can report connection of peg 98a 
with fastener 130 and hence connection of instrumentation panel 90 in panel housing 92. 

Fastener 130 includes shape memory alloy wires 126. These are wound around shuttle 128 
which is rotatable within body 132 of fastener 130. Shape memory alloy wires 126 are fastened 
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at each end to a non-rotatable part of fastener 130 (not illustrated). When shape memory alloy 
wires 126 are caused to contract by the application of suitable energy to reach the necessary 
temperature, shuttle 128 rotates to the position shown in Figure 19. Shuttle 128 includes 
camming surface 134. As can be seen by Figure 19, camming surface 134 ramps down on tail 
5 136 of tooth 122, pushing tail 136 against the bias provided by tension spring 124 and drawing 
each tooth 122 out of engagement with groove 104a. Thus peg 98a is freed from fastener 130. 
Tension spring 124 may also bias shape memory alloy wires 126 to their relaxed configuration. 

Included in fastener 130 are lock status sensors 138 and 140. When these are separated as 
shown in Figures 17 and 18, the sensors report that fastener 130 is in the locked state. When the 
10 sensors make contact, as shown in Figure 19, the sensors report that fastener 130 is in the 
unlocked state. Sensors 138 and 140 may act as a reed switch, for example, or their contact may 
enable completion of an electrical circuit, to signal the unlocked state. Other configurations and 
means of sensing may of course be applicable. 

Turning now to Figure 20, this illustrates two alternate servicing procedures, which can be used 
15 in relation to the disassembly illustrated in Figures 9 to 11, and using the fastener of Figures 12 
to 15 or the fastener of Figures 16 to 19. The servicing procedure described in connection with 
Figure 20 contains many steps, such as password entry, etc., which are not essential to the 
invention but which may be highly desirable in an environment which requires high degrees of 
security and safety, such as the aircraft industry. 

20 In Figure 20, the servicing is in respect of a multiple display unit (MDU), such as 
instrumentation panel 90 in Figure 9. Service is required as the MDU has some type of 
malfunction and needs to be serviced or replaced. 

To commence the procedure, a service person, using a computer, enters the service person's 
user name, password and location in the computer. The computer may form part of the aircraft 
25 or may be a laptop plugged into an appropriate port in the aircraft, or may be a PDA computer 
communicating with the assembly by, for example, infrared or Blue tooth means. 

The service person then enters such details as (in this case) that the maintenance is 
unscheduled, the aircraft registration number and a work order identification number. 

Now, the service procedure follows the left hand path or the right hand path in Figure 20, 
30 depending on whether the MDU is to be serviced or replaced. 

If the MDU is to be replaced, the right hand path is followed. The service person enters into the 
computer the option that the MDU is to be replaced and also enters the new part number of the 
replacement MDU. At this stage, the program may be set up to refuse to continue if the new 
part number does not indicate that the replacement MDU is a genuine part. 
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Provided the new part number is acceptable, the computer instructs the fasteners to unlock to 
release the MDU to be replaced. In the case of the fasteners in Figures 12 to 15 or Figures 16 to 
19, the computer activates the shape memory alloy wires to contract, to enable release. 

Next, the computer instructs the service person to remove the old MDU assembly. If the service 
5 person enters "No" or does not enter "Yes", the computer continues to instruct the service 
person to remove the old MDU assembly. If the service person enters "Yes", the computer 
checks that the old MDU assembly has in fact been removed, for example by receiving data 
from engagement sensor 1 12 in Figure 18. 

Next, the computer instructs the service person to install the new MDU assembly and asks that 
10 this is confirmed. Provided the service person enters "Yes", the computer checks that the MDU 
has in fact been assembled to panel housing 92, once again by receiving information from a 
sensor, such as sensor 112. Optionally, if the new MDU has embedded identification which can 
be read by the computer, the computer will compare the new part number entered at the 
beginning of the procedure with the actual part number on the new MDU and may reject the 
15 new MDU if there is not conformity (this option is not illustrated in Figure 20). 

The computer then records in a log that the MDU has been replaced together with the 
identification of the new MDU and the assembly is complete. 

For servicing of an MDU without replacement, the left hand path in Figure 20 is followed. The 
service person selects the option "disassemble MDU" and the MDU assembly is released by the 
20 fasteners unlocking, as already described. The service person is instructed to remove the MDU 
assembly and to confirm, as before. 

The MDU itself contains a printed circuit board (PCB) which is retained behind an access panel 
(not illustrated in Figures 9 to 1 1). The procedure in relation to the removal of the access panels 
from the MDU is preferably carried out using a PDA which does not require hard wiring. 
25 However, the procedure can be adapted to hard wiring if required. 

The service person instructs the computer to release the access panel at the rear of the MDU 
and the fasteners, which may be the same type of fasteners as those already illustrated, release 
this panel. The service person is instructed to remove the access panel and to confirm. The 
service person then instructs the computer to release the PCB. The computer can instruct 
30 fasteners, of the same type as described earlier, to release in order to allow the service person to 
remove the PCB. 

At this stage, disassembly is complete and a log entry may be made. The PCB may be replaced 
and the procedure generally reversed to reassemble the MDU. 
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Industrial Applicability 

The invention has wide industrial applicability, as will be readily apparent to one skilled in the 
art. As only one aspect of that industrial applicability, the invention enables tasks which are 
currently carried out by highly skilled personnel to be conducted safely and securely by less 
5 skilled personnel. This is readily appreciated by the instrumentation servicing procedure 
exemplified in Figure 20. 
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A method for assembling a component in an assembly, the method including the steps of: 

positioning the component in the assembly in accordance with a proposed position in 
the assembly; 

sensing that the component is in its correct spatial position in the assembly by use of 
sensing means capable of sensing spatial relationship and/or connection of the 
component in relation to the assembly; and 

communicating information regarding the sensed spatial relationship and/or connection 
to information processing means. 

A method for disassembling a component from an assembly, the method including the 
steps of: 

removing the component from its position in the assembly; 

sensing that the component has been removed from its position in the assembly using 
sensing means capable of sensing spatial relationship and/or connection of the 
component in relation to the assembly; and 

communicating information regarding the sensed spatial relationship and/or connection 
to information processing means. 

A method for assembling a component in an assembly in a chosen sequence, the method 
including the steps of: 

selecting or identifying the component; 

comparing the selected or identified component with information which correlates that 
component with sequence of assembly; 

positioning the component in the assembly in accordance with the sequence of 
assembly; 

sensing that the component is in its correct spatial position in the assembly by use of 
sensing means capable of sensing spatial relationship and/or connection of the 
component in relation to the assembly; and 
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communicating information regarding the sensed spatial relationship and/or connection 
to information processing means. 

A method for disassembling a component from an assembly in a chosen sequence, the 
method including the steps of: 

selecting or identifying the component; 

comparing the selected or identified component with information which correlates that 
component with sequence of disassembly; 

removing the component from the assembly in accordance with the sequence of 
disassembly; 

sensing that the component has been removed from the assembly using sensing means 
capable of sensing spatial relationship and/or connection of the component in relation to 
the assembly; and 

communicating information regarding the sensed spatial relationship and/or connection 
to information processing means. 

The method of claim 3, which includes the further step of halting the sequence of assembly 
unless the information communicated to the information processing means verifies that the 
component is in its correct spatial position. 

The method of claim 4, which includes the further step of halting the sequence of 
disassembly unless the information communicated to the information processing means 
verifies that the component has been removed from the assembly. 

The method of any one of claims 1 to 6 which includes the further step of displaying 
information communicated to the information processing means on information display 
means. 

The method of any one of claims 1 to 7 wherein the information processing means is a 
computer. 

A component for an assembly, the component being associated with: 

a sensing means capable of sensing spatial relationship and/or connection of the 
component in relation to the assembly; and 

means for communicating information regarding the sensed spatial relationship and/or 
connection of the component to information processing means. 
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10. The component of claim 9 wherein the sensing means includes a Hall Effect sensor, a 
microswitch, an optical fibre connection, an optical sensor, a capacitance detector, a radio 
frequency identification, a proximity switch, an electronic strain gauge or a magnetic 
proximity detector. 

5 11. The component of claim 9, wherein the sensing means includes a contact switch. 

12. The component of any one of claims 9 to 1 1 wherein the sensing means is capable of 
sensing other information in addition to spatial relationship and/or connection. 

13. The component of any one of claims 9 to 1 1 which includes a second sensor capable of 
sensing other information not being spatial relationship and/or connection. 

10 14. The component of claim 12 or 13 wherein the other information is: 

(i) identity of the component or the assembly or part thereof; or 

(ii) locked status of the component to the assembly. 

15. The component of claim any one of claims 9 to 14, which has more than one of the sensing 
means. 

15 16. The component of claim 15, wherein one of the sensing means is capable of sensing a 
different spatial relationship or connection from another of the sensing means. 

17. The component of any one of claims 9 to 16, wherein the sensing means forms part of a 
fastener. 

18. The component of claim 13, wherein the other information is the identity, presence or 
20 absence of another component. 

19. An improved assembly system which includes: 

the component as claimed in any one of claims 9 to 18; and 

information processing means for processing information communicated by the 
communication means. 

25 20. The system of claim 19 which further includes: 

information display means for displaying information processed by the information 
processing means. 
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21. A method for assembling a component in an assembly substantially as herein described 
with reference to Figures 1 to 3 or 4 to 8 or 9 to 1 1 or 20 of the accompanying drawings. 

22. A method for disassembling a component from an assembly substantially as herein 
described with reference to Figures 1 to 3 or 4 to 8 or 9 to 1 1 or 20 of the accompanying 

5 drawings. 

23. A component for an assembly substantially as herein described with reference to Figures 1 
to 3 or 4 to 8 or 9 to 1 1 or 12 to 15 or 16 to 19 of the accompanying drawings. 

24. An improved assembly system substantially as herein described with reference to Figures 1 
to 3 or 4 to 8 or 9 to 1 1 or 12 to 15 or 16 to 19 of the accompanying drawings. 
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Abstract 



The invention deals with methods for assembly and disassembly, especially suitable for 
assembly and disassembly by a computer. 

In relation to assembly, a component (10) is positioned in assembly (70) in accordance with a 
5 proposed position. The component (10) is confirmed as being in its correct spatial position in 
the assembly (70) by sensing means (38) or (46) capable of sensing spatial relationship and/or 
connection of the component (10) in relation to the assembly (70). Information regarding the 
sensed spatial relationship and/or connection is communicated to information processing 
means. 

10 A method for disassembly is also disclosed. The assembly and disassembly methods may 
require steps to be taken in a chosen sequence. 

The component (10) itself is also described, as is an improved assembly system which includes 
the component (10) together with information processing means. 
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